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lA ^L bar which is intended to connect together two rods 2, 3 of the device, is provided 

wiAtwoendhooksT.Sthatareformedintegrallywiththerestoftheb^ ^ 

grooves 7a, 8a for receiving the rods; a screw 11,12 associated with each hook can be screwed in IL 

threaded hole 15,16 drilled in bar 1 in the vicinity of the respective hook 7, 8 and clamp the rod Q 

m thegrooveofAehook;thebarhasccntralpa rt 9withreducedresist^ UJ 

that of hooks 7, 8 in order to make deformation of the bar possible. This bar has greater ngidity | 

than the known transverse traction devices, is easier to position by the surgeon and less ^ 

projecting, so that there is less risk of its being a problem to the subject. ^ 




The present invention relates to a transverse attachment bar for a spinal osteosynthesis 
„.u:„k :o ;«t«wW tA mnnect toeether two rods of this device. 



Kisknovrntotspinalo^eosyntheasdeviceshaveWorods^hosesurfeoanU 

A DTT device has a transverse threaded bar which has two attachment jaws, each 
consisting of two opposing hooks, which are tightened one against the other with nuts and 
"n -he JL bar with locking screw, The Uansverse bar thus connects the two jaws, 
rTbl and the corresponding rods forming a frame. It has a certain fa**, wmch makes 
possible the production of semi-rigid amctums and fitting to the position of two non-parellel 

Experience has made it possible to establish mat a greater rigidity of such an assembly "to 
tt,e form of a frame" would be desirable, as would an easier and faster positions by the 
ZZ FW'y. * DTT has, on the posterior part of me jaws, projections which can sometimes 

According to tite invention, tire transverse attachment bar is characterized by u,e fact Uta. 
i, is provided with two end hooks that arc formed integrally with tite res. of me bar and that 
Shoves for receiving the rods, so that a screw associated with each hook con be screw* 

£Z me hook, and where Otis bar has a centra, par, with reduced resistance m compare 
wimthatofthehooksinordertomakedeformationofthebarpossible. 

This anachment bar equipped with locking screws makes possible Ore product of a 

transverse connection: 

-which is at least as strong as the DTT, 

- which makes possible the attachment by separating or bringmg closer together the two 

rods with roughened surfaces, 

which ensmes an assembly with increased rigidity of the entire .nsfrumentaUon, 
-which is easier and faster for the surgeon to position. 

According to one particularity of the invention, the cross section of tire centra, part of the 
bar U smaller tan the cross section of tire hooks; where its width, for example, ,s smaller than 
dtf of the hooks. Tne reduced resistance of the central part is thus obtamed. 

Accordmgtoanomerparticularity.eachm^^^ 
approximately perpendicular to tire axis of the corresponding groove and is offset transversely 
£Z* ^axis, so ma, the axis of tire hole and of the screw is practically tangen, to tire 
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Other particularities and advantages of the invention will appear in the course of the 
following description given in reference to the appended drawings, which illustrate two 
embodiments of the invention as nonlimiting examples. 

Figure 1 is a longitudinal front view of a first embodiment of the transverse attachment 
bar according to the invention, in whose end hooks two rods with roughened surfaces are 
engaged. 

Figure 2 is a view in cross section according to 2-2 of Figure 1 . 
Figure 3 is a top view of the bar of Figure 1 . 

Figure 4 is a longitudinal front view of a second embodiment of the attachment bar 

according to the invention. 

Figure 5 is a front view of a spinal osteosynthesis device positioned on a segment of the 
vertebral column and equipped with a transverse attachment bar according to the invention. 

Figure 6 is a comparative numerical table given as a nonlimiting example of certain 
mechanical characteristics of the known transverse attachment device (DTT) and of the 
transverse attachment bar according to the invention. 

Figure 7 is a second numerical table giving compared values for bending and torsional 
rigidity of a DTT and of an attachment bar according to the invention. 

Figure 8 shows a diagram of the attachment bar according to the invention subjected to 
torsional deformation and gives values of the number of turns which can be undergone by the bar 
without the appearance of cracking as a function of its length. 

Transverse attachment bar 1 for a spinal osteosynthesis device represented in Figures 1 to 
3 is intended to connect together two rods 2, 3 of this device (Figure 5) which are attached on 
vertebrae 4 with hooks 5 and 6, which are known, or by screws. 

Bar 1 is provided with two end hooks 7 and 8 formed integrally with the rest of the bar 
and which delimit respective grooves 7a, 8a for receiving two rods 2 and 3, whose surface is 
roughened, e.g.,with diamond points. Grooves 7a, 8a are cylindrical and obviously have the 
same radius as that of rods 2 and 3. However, hook 7 is shorter than hook 8, which extends 
approximately over half a circumference, and more precisely slightly less than half a 
circumference in the example represented. Thus, hook 7 is more "enveloping" than hook 8, 
which facilitates its insertion first on corresponding rod 2. 

The two hooks 7, 8 are connected by central part 9 whose cross section is such that its 
mechanical resistance is reduced in comparison with that of hooks 7, 8, in order to make 
deformation of bar 1 possible before it is positioned. The cross section of central part 9 can thus 
be smaller than that of hooks 7, 8: in the example represented, width d of central part 9 is smaller 
than width e of hooks 7, 8, whereas their thickness is the same. 

As a variant, it is obviously possible to obtain this reduction of resistance of central part 9 
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in any other manner, for example, by reducing its thickness in comparison with that of hooks 7, 
8, instead of reducing its width. 

Associated with each hook 7, 8 is screw 1 1, 12 with profiled head 13, 14, for example, 
hexagonal; these screws can be screwed in respective threaded holes 15, 16 drilled in bar 1 in the 
vicinity of the corresponding hooks 7, 8, between the ends of these hooks and central part 9. Each 
hole 15, 16 is approximately perpendicular to axis XX, XX' of the corresponding groove 7a, 8a 
and offset transversely with respect to this axis, in the direction of central part 9. This offsetting 
is such that axis YY, VY" of hole 1 5, 1 6 and of associated screw 1 1 , 1 2 is practically tangent or 
close to a tangent position with respect to the surface of the corresponding rod 2, 3, in order to 
apply this rod against the bottom of groove (7a, 8a) during the screwing of screw 1 1, 12. 
Advantageously, each screw 1 1, 12 is provided with a pointed end 1 la, 12a. Taking into account 
the positioning of holes 15 and 16 with respect to the respective grooves 7a, 8a, the screwing of 
screws 1 1 and 12 applies the associated rods 2, 3 against the internal walls of hooks 7, 8. Pointed 
ends 1 la, 12a and the threads of screws 11,12 become imbricated on the roughened surfaces of 
rods 2, 3, so that this imbrication therefore stops any spontaneous mobility of the rods with 
respect to the screws and vice versa. 

Bar 1 is formed from a material that allows median part 9 to be shaped so that it can be 
fitted to the desired configuration of the bridging, according to the site of the spine. It is 
appropriate to observe that the two hooks 7, 8 have a sufficient width e to have the ability to 
improve the stability of the assembly with knurled rods 2, 3, in comparison with the earlier DTT. 
Furthermore, the surface of grooves 7a, 8a can advantageously be provided with irregularities or 
roughened, such as by scoring, in order to increase the strength of the attachment of bar 1 to 
rods 2, 3. 

The mounting of transverse attachment bar 1 (BFT) on the associated rods 2, 3 is done 
first by placing the more open hook 7 on rod 2, and then folding hook 8 back over rod 3. Screws 
1 1 and 12 are then driven in holes 1 5, 1 6 until they clamp rods 2, 3 in place in respective grooves 
7a, 8a, by crushing the roughened surfaces of rods 2, 3. In the course of this tightening, hooks 7, 
8 undergo plastic deformation that ensures the locking of the assembly. 

In comparison with the earlier DTT, the rigidity of the attachment is improved, thanks to 
the wedging of knurled rods 2, 3 in the bottom of grooves 7a, 8a. 

Furthermore, the projections or edges of the DTTs are in this case practically eliminated, 
thanks to the cylindrical contour of hooks 7 and 8. It is also appropriate to note that the height h 
of bar 1 (Figure 1) is appreciably less than that of the DTT, which reduces its spatial 
requirements. 

Finally, the positioning of bar 1 and its locking screws 1 1, 12 by the surgeon is much 
easier and faster than that of the DTT, due particularly to the elimination of the adjusting nuts of 
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the jaws. 

The assembly of attachment bar 1 can be done by means of an ancillary instrumentation, 
including two sleeves made to fit on the respective hooks 7, 8, a clamp for spacing rods 2, 3, a 
clamp for drawing these rods closer together, and a clamp adapted to support bar 1 . 

It is appropriate also to note the isostatic assembly of knurled rods 2, 3 in grooves 7a, 8a 
by means of a line and a point. 

The instrumentation sleeves allow one to deform central part 9 in all directions, 
particularly torsionally, in all cases in which it is necessary to modify the positioning of the axes 
of grooves 7a, 8a in order to allow them to be fitted to that of rods 2 and 3. The bending of bar 1 
is therefore obtained by means of the two aforementioned sleeves, which make possible the 
deformation of part 9 of lesser resistance in all planes, without significant reduction of its 
mechanical resistance. 

In a variant, bar 1 7 represented in Figure 4 is asymmetrical and thus has two different 
terminal hooks 1 8, 19: hook 1 8 associated with screw 21 is semicircular, like hook 8, whereas 
hook 19 is made up of finger 19a approximately perpendicular to bar 1 7, and of end tab 19b. The 
latter is inclined in a suitable manner, provided with screw 22, and a distance from finger 19a 
which is chosen so as to allow hook 19 to be folded back over the corresponding rod. Bar 1 7 can 
be used in those cases in which the surgeon cannot employ the flexibility of one or both rods 2, 3 
with surface roughness in order to have the margin for maneuvering that makes it possible to 
engage the groove on the rod. 

The table of Figure 6 contains numerical values of comparative tests done on a DTT and 
attachment bar 1 (BFT) according to the invention, for the following characteristics: 
, - 1st column: 

Values Fl of the beginning of permanent deformation of hooks 7, 8 under the effect of a force 
applied to rod 3 and oriented perpendicularly to that according to the longitudinal direction of bar 
1, with rod 2 immobilized in place. For the DTT, the permanent deformation of the hook occurs 
at 300 Newtons, whereas it only occurs starting from 1 300 Newtons in the case of bar 1 . 
-2nd column: 

Value F2 of the compression starting from which one observes the beginning of permanent 
deformation of bar 1 . The force of compression has the opposite direction from the force Fl and 
is applied longitudinally to bar 1 to one of the knurled rods, whereas the other is immobilized. 
This value is 250 Newtons for the DTT and 1 250 Newtons for attachment bar 1 . 
- 3rd column: 

Value F3 of the beginning of slipping of rod 2 or 3 with respect to its attachment to hook 7 or 8 
of bar 1 : force F3 is applied axially to the knurled rod, whereas bar 1 is immobilized on support 
1 0 in which rod 2 or 3 can be driven: 1 000 Newtons for the DTT, 1 400 Newtons for the BFT bar. 
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- 4th column: 

Value F4 of the torque of the beginning of slipping in rotation of rod 2 or 3 in the 
direction that entertains screw 1 1 or 12, that is, that tends to thread this screw: the torque F4 is 
3.5 N x m for the DTT and 2.5 N x m for bar 1. 

- 5th column: 

Value F5 of the torque causing the beginning of slipping in rotation in the opposite 
direction from the preceding, that is, that tends to drive in screw 1 1 or 12: 3.5 N x m for the DTT 
and5.2NxmfortheBFT. 

Figure 7 diagrammatically illustrates an assembly in the form of frame 20 consisting of 
two knurled rods 2 and 3 and two transverse attachment bars 1 . The first column contains two 
numerical values for bending rigidity tests of frame 20 until the beginning of its deformation, 
with one of the rods, for example, rod 2, immobilized, while a force F6 is applied axially to the 
other knurled rod. It is observed that the rigidity starting from which the beginning of 
deformation is observed is 87 N/mm for the DTT and 400 N/mm for bar 1 (BYT). 

- The second column of Figure 7 gives two numerical values for the DTT and the BFT of 
the torsional rigidity F7 of frame 20 starting from which the beginning of deformation is 
observed: two of the ends of rods 2 and 3 are immobilized, while the torque F7 is applied to the 
other ends of these rods. The torque F6 of the beginning of deformation is 360-10* 3 NM/degree 
for the DTT and 510 for the BFT. 

Finally, Figure 8 contains two numerical values of the number of turns which can be 
made by hook 7 or 8 and central part 9 of bar 1 , while the second hook is immobilized, before the 
appearance of cracking of bar 1 . For a BFT bar with a length 1 = 25 mm between the two bottoms 
of grooves 7a, 8a, this number of turns is 2, and it is 4 for a BFT bar with length 1 = 43 mm, 
under the effect of the torque F8. 

In practice one never exceeds approximately a quarter of a turn in torsion in order to 
shape bar 1 , so that a fragile zone is never made to appear in it. 

Claims 

1 . Transverse attachment bar (1) for a spinal osteosynthesis device, which is intended to 
connect together two rods (2, 3) of the device, characterized by the fact that it is provided with 
two end hooks (7, 8) that are formed integrally with the rest of the bar and that delimit grooves 
(7a, 8a) for receiving the rods, so that a screw (1 1 , 12) associated with each hook can be screwed 
in threaded hole (15, 16) bored in bar (1) in the vicinity of the respective hook (7, 8) to clamp the 
rod in the groove of the hook, and where this bar has central part (9) with reduced resistance in 
comparison with that of hooks (7, 8) in order to make deformation of the bar possible. 

r» j: *~ rio.-rv. 1 rKarartpnwHhv the fact that the cross section of central part 
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(9) of the bar is smaller than the cross section of hooks (7, 8), its width (d), for example, being 

less than that (e) of the hooks. 

3. Bar according to Claim 1 or 2, characterized by the fact that each threaded hole 
(15, 16) associated with hook (7, 8) is approximately perpendicular to axis (XX, XT) of the 
corresponding groove (7a, 8a) and is offset transversely with respect to this axis, so that axis 
(YY, YT) of the hole and of screw (1 1 , 12) is practically tangent to the surface of the rod, in 
order to bring this rod against the bottom of groove (7a, 8a) during threading of screw (1 1, 12). 

4. Bar according to one of Claims 1 to 3, characterized by the fact that the surface of 
grooves (7a, 8a) is provided with irregularities or is roughened, such as by scoring. 

5. Bar according to one of Claims 1 to 4, characterized by the fact that one (7) of the 
hooks is shorter than the other (8) in order to facilitate its insertion on the corresponding rod (2 
or 3). 
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la presente invention a pour objet une^ barre 
de fixation transverse pour dispositif d'osteosynthesa 
• rachidienne, destinAe A reliex ensemble deux tiges de 
ce dispositif . 

S On salt que les dispositif* d'osteosynthese 

rachidienne comprennent deux tiges dont. la surface 
peut itre lis*© oui asperitSe de surface,. sux lea- 
quell es soot fixes des crochets ou des via implant&s 
sur un segment de colonne vertebral e pour le retires ser 

10 ou le stabiliser, et dec dispositifs de traction 
transversale (appeles en abrfige DTT) fixis sur lea 
deux tiges en dcartement ou an rapprochement. 

Un dispositif DTT comprend una barre filetee 
transversale qui porte deux machoires de fixation 

is constitutes chacune par deux crochets de sens con- 
traire, serr^s l'un contre I'autre par des Serous et 
fixes sux la barre filetee par des vis de blocage. La 
barre transversale relie ainsi les deux aAchoires, 
deux barres et les tiges .correspondantes forsant un 

20 cadre. Elle presente una certaine souplesse, qui per- 
set de r&aliser des constructions seal -rigid as , at de 
s' adapter A la position de deux tiges non "par alleles. 

Or, la pratique a permis d'etablir gu'une 
plus grande rigiditA d'un^tel montage "en cadre* 

25 serai* souhai table, de name qu'une mise en place pax 
le chirurgien plus aieee et plus rapide. Enfin, le DTT 
pxesente sur la partie posterieure des mdehoires des 
preeminences susceptible* d'etre parfois genantex pour 
les patients. 

3D L " invention a done pour but de realisex une 

barre de liaison transversale pouvant satisfaire A ces 
imperatifs. 

Suivant l a invention, la barre de fixation 
transverse est caraterisSe en ce qu'eile est pourvue 
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de deux crochets terminaux" venus de oatiere avec le 
reste de la bar re et delimit ant des gorges da recep- 
tion des tiges, une vis asseciee 4 chaque erochat, 
pouyant etxe Vissee dans un trou taxaude perce dans la 
6 bar re au voisinage du crochet respeetif et bloquer.la 
tige dans la gorge du crochet, et cette barre pr 4s ante 
une partie centrale de resistance reduite pax rapport 
4 celle des crochets pour permettre una deformation de 
la barre, 

to Cette baxre de fixation equip ee des' Vis de 

blocage permet la realisation d«une liaison trans- 
veraale s 

- au moins aussi solide que la DTT, 

* pennettant la fixation en ecartaaent ou en r appro - 
15 cbement des deux tiges a as peri tea, 

- assurant un montage a rigidite accrue de l 1 ensemble 
de 1' instrumentation! 

- plus aisee et plus rapide a mettre en place pox le 
chirurgien. 

20 SuiVant une particularity de 1* invention, la 

section de la- partie centrale de la barre est in£6- 
rieure a la section des crochets, *sa laxgeur pax exem- 
ple itant inferieure 4 celle des, crochets. Ainsi est 
obtenue la resistance reduite de la partie centrale. 

25 Suivant une autre particular it e, chaque trou 

taraud* associe a un crochet est sensiblement perpen- 
diculaire a l*axe de la gorge correspondaate et decale' 
transversal enent a cet axe, de fa?on que l'oxe du trou 
et de la vis soit pratiques en t tangent 4 la surface de 

30 la tige. 

D'autres particular! tea et a vantages de 
I 1 invention appraltront au cours de la description qui • 
va suivre, faite en reference aux des sins annexes, qui 

en illustrent deux formes de realisation* a, titxe 

* • 
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d'exemples non limitatifs. 

La figure 1 est une vue en elevation' longi- 
tudinal e d'une premiere forma da realisation de la 
barre de fixation transverse salon 1 • invention » dans 
S las crochets terminaux de laquelle pont engagees deux 
tiges a asperites. 

La figure 2 ear une vue en coupe tran»ver- 
aale suivant 2-2 de la Fig.1. 

. La figure 3 est une vue de dessus de la 
10 barre de la Fig-1. 

La figure 4 est une vue en elevation longi- 
tudinale d'une seconde forme de realisation de la 
barre de fixation selon l a invention. • 

La figure 5 eat une vue en elevation d'un 
15 dispositif d'osteosynthese rachidienne mis an place 
sur un segment de colonne vertebrale et equips d'une 
barre de fixation transverse salon 1* invention. 

La figure 6 est un tableau nuaerique com- 
paratif donne 4 titra d'exeaple non limitatif , de 
20 cer'taines caracteristiques mecaniques du dispositif de 
traction transverse connu (DTT) et de la barre de 
fixation transverse scion 1* invention. 

La .figure 7 est un second tableau numerique 
dormant des valeura comparaes de la rigidita en f le~ 
25 xion et en torsion d'un DTT et d'une barre de fixation 
a el on 1 * invention . 

La figure 8 vontre un schema de la barre de 
fixation selon 1 'invention soumise A une deformation 
en .torsion et donne des valeurs de nombres de tours 
30 que peut subir la barre sans qu'apparaisse de fiauura- - 
tions, en fonction de s a longueur. 

La barre 1 de fixation transverse pour dis- 
positif d'ostftosyntheae rachidienne. representee aux 
?ig«1 A 3, est deatinee a relier ensemble deux tiges 
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2, 3 de ce dispositif (Fig. 5) fixees sur das vertebra 
4 pax des crochets 5 ct 6 connus en box, ou per des 
vxs. 

La barre 1 est pourvue de deux crochets ter- 
5 minaux 7 et 8 veous de aatiere aven le reste de.la 
barre et qui delimitent dee gergee .respeecivee 7a, 8a 
de reception de deux tiges 2 et 3, don't le surface 
presente des asperites telles que des pointea de 
diamant. Les gorges 7a, 8a soat eylindriques et ont 
10 evidemment le mcme rayon que celui des tiges 2 et 3. 
Toutef ois le crochet 7 est plus court que -le crochet 
8, ' lequel s'etend seasiblement sux une demi-circon- 
xerence, et plus precisement un peu moins d'une demi 
circonference 'dans 1' exemple represents. Ainsi le 
is crochet 7 est plus 'enveloppant* que le crochet 0, ce . 
qui tacilite son insertion en premier sur la tige 2 
correspondante. 

Les deux crochets 7, 8 sont relies pax une 
partie centrale 9 dont la section est profilee de 
20 maniere que sa resistance m&canique soit reduita par 
rapport & celle des crochets 7, 8 f alin de permettre, 
avant sa mise en place, une deformation de la barre 1, 
La section, de la partie centrale 9 peut ainsi fctre 
interieure a celle des crochets 7,8: dans 1' example 
2$ represents, la largeur £ de la partie centrale 9 ast 
infexieuxe & la largeur £ des crochets 7, 8, alors que 
leur epaisseur est la.meme. 

En variants il est evidemment possible d*ob- 
tenir cette diminution de resistance de la partie cea- 
30 trale 9 de toute autre maniere, par exemple en diai- 
nuant son epaisseur par rapport a celle des crochets 
l r 8, au lieu de diminuer sa' largeur. 

A chaque crochet 7, 8 est associee une yis 
11, 12 a tete 13, 14 profilee, par exemple hexagonale, 
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et ces vis peuvent' fetxe visseaa dans des. trous 
" "taraudis. respectifs 15, 16 pex9«a dans la baxre 1 au 
voisinage des crochets cerrespondants 7, 8, iintxe lea^ 
extremites* decaux-ci et la partie central* 9. Cheque 
$ . trou 15, 16 esr sensiblement perpendiculaire a l'axe 
XX, X*X f de la 90x9c correspendante 7a, 8a et deckle 
tranaversalement pax rapport a cet axe, en direction 
&e la par tie centrale 9, Ce dec&lage est tel que l*axe 
YV, du trou 15, 16 et de la via aasociee 11, 12 

10 aoit pratiquement tangent ou proche d'une position 
tangente, a la surface de la tige corzespondante 2, 3, 
afin d' applique* celle-ci contre le fond de la gorge 
(7a, '8a) lors du vissage de la vis 11, 12." Avantageu- 
sement chaque via 11, 12 est pourvue d'une pointe 11a f 
15 12a. Conpte tenu du positionneaent dea tTOUS 15 et 16 
par rapport aux gorges respective* 7a, 8a, le vissage 
des vis 11 et 12 applique lea tiges aseociees 2, 3 
contfe les par 013 internes dea crochets 7, 8. Lea 
pointeaux 11a, 12a et les filets dea via 11, 12 
20 vlennent s'imbriqiier sur les asperites de surface dea 
tiges 2, 3, de sorte que cette imbrication eapeche dea 
lors touta nobilite spontanee des tiges par rapport 
aux vis et inveraestent. 

La barre 1 est realises dans un materiau qui 
29 permet a la.partie mediane 9 d'etre aodelee, afin de 
a 'adapter a la configuration voulue«du pontage, selon 
1 'emplacement du rachie, XI cqnvient d' observer que 
lea deux crochets 7, 8 out une largeur s euffisante 
pour pouvoir amelxorer la stability du montage avec 
30' les tiges mole tees 2, 3, par rapport au DTT anterieur. 
Pax ailleurs, la surface des gorges. 7a , Ba peut a van* 
tageusement etre pourvue d ' irregularites ou d'aspari- 
tea, telles que des 9 tries, afin d'accroltre la noli- 
dita de la fixation de la barre 1 sur les tiges 2, 3. 
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La 9 montage d*une bar re de fixation trans- 
verse 1 (BIT) sur les tiges associees 2, 3 so fait en 
placant d' abort le crochet 7 le plus ouvext sur la 
tigo 2, puis en rabattant le crochet B sur la tige 3. 

5 Apres quoi on enfonce lea vis 11 et 12 dans las trous 

• * 

15, 1€ jusqu'4 ce qu'olles bloquent les tiges 2. 3 en 
Place dans lea gorges respective* 7a, .6a. avec ecra- 
scnent das asperitte euperficielles dea tiges 2, 3, hu 
cours de ce serrage f les crochets 7, 8 subisseut une 
10 deformation plastique qui assure le bloc&ge du 
montage . 

Par rapport au DTT anterieur, la xigidite de 
la fixation ast uiliorte, grace au coincement des 
tiges moletees 2 # 3 dana le fond dea gorges 7a, 8a. 

15 De plus, les prominences ou aretes des DTT 

sont &.si pratiqueaant supprimees, grace au contour 
cylindrique das crochets 7 "et 8. 11 convient egalement 
de noter que la hauteur fc de Jla barre 1 (Fig.'l) est 
sansiblenant inferieure a celle du DTT, ce qui diminue 

2D son encombrement* 

Enfin, la mise en place par le' chirurgien de 
la barre 1 et de sea vis de blocage 11; 12 est beau- 
coup plus facile et rapide. que 'celle du DTT, notaoment 
grace A la .suppression des ecrous de serrage des 

25 .tnachoires . 

Le montage de la parx* de fixation 1 peut * • 
fetxe effectu6 au moyen d'une instrumentation ancil- 
laire, comprenant deux manchons adaptes pour venir 
s'e&bolter sur les crochets respectifs 7, B, une pince 
30 d'ecar tenant des tiges 2, 3, une pince de rapproche- 
ment de ces tiges, et une pince adaptee pour supporter 
la barre 1. 

Zl convient egalement de xeaaxquex le mon- 
tage isostatique des tiges moletees 2 # 3 dans les 
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gorges 7 a , 8a, par une ligne et tin point. 
1 tea nanchons d* instrumentation pexmettent de 

deforner la partie centrale 9 dans toutes les direc- 
tions , nptaaaent en torsion, dan* tous lea caa ou il 
est necessaixe de modifier la positionneaent des axes 
des gorges 7a, Sa pour peraettxe laur adaptation & 
celui dee tigee. 2 et 3. te cintrage de la baxre 1 eat 
done obtenu au moyen des deux manchons precit£s r qui 
permettent la deformation de la partie 9 de moindre 
resistance dans toue lea plans, sans reduction signi- 
ficative da sa resistance mecanique. 

En vaziante, la barre 17 representee a la 
Fig. 4 est asyaetrique, et presente ainsi deux crochets 
terwinaux 18 r *1* differents i le crochet 1B associe A 
15 la vis 21 eat semi-circulaire comae le crochet 8, 
tandia que le crochet 19 est conatitue d'un doigt 19a 
A peu pres perpendiculaire 4 la barre 17, et d'une 
patte terminale 19b. Cette derniere est inclinee da 
naniere appropziee, pourvue de la via 22 et distante 
20* du doigt 19a d'un intervalle choisi pour pennettre de 
rabattra le crochet 19 sur la tige correspondante * La 
baxre 17 est utiliaable dans les caa ou le chirurgien 
ne. peut agir sur la flexibility de l'une ou des deux 
tiges a aaperites 2, 3, pour disposer, de la marge de 
25 manoeuvre periaettant d' engager la gorge sur .la tiga. 

Jbe tableau de la Fig* 6 contient des valeura 
numeriques d'ecsais comparatifs effectues our un DTT 
et une barre de fixation 1 CB7T) selon 1* invention, 
pour les caracteristiquea suivantes : 
30 - 1eze colonne x 

Valeuxs F1 du debut de la deformation per&anente des 
crochets 7, 8 sous l'effet d'une force appliquee a la 
.tige 3 et ozientee perpendiculairement a celle-ci 
suivant la direction longitudinale de la baxre 1 , la 
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tige 2 etant bloquee en place. Pour le DfT la dWor- 
mation permanent e du crochet se produit A 300 Nevtons, 
tandis qu'elle n'intervient qu'a paxtlx de 1300 
Nevtons pour la barrc 1. 

5 - 2eme colonne : 

Valeur F2 de la compression A partir de laquelle on 
observe un d6but de deformation permanent© de la barxe 
1« .La force de compression est de sens oppose a la 
force F1 et appliquee longitudinaleaent 4 la barre 1 k a 

to l'une des tiges moletees, tandis que I* autre est blo- 
- quee, Cette valeux est da 250 Nevtons pour la DfT at 
de 1250 Nevtons pour la barxe da fixation 1. 

- 3eae colonne s 

Valeux F3 du debut du glissement de la tige 2 ou 3 par 
is xapport a sa fixation A un crochet 7 ou 8 de la baxre 
1 la force F3 est appliquee axialement A la tige 
moletee tandis que la barre 1 est bloquee sur un sup- 
port 10 dans 1 equal paut s'enf oncer la tige 2 ou 3 s 
1000 Nevtons pour le DTT,' 1400 Nevtons pour la barra 
20 BFT. 

- 4eme colonne : 

Valeur F4 du couple de debut du glissement en rotation 
de la tige 2 ou 3 dans le sens qui tend a entxalner la 
vis 11 ou 12, c'est-a-dire A visser cette dexuiexe t 
75 le couple F4 est de 3,5 N x n pour la DTT et da 2,5 N 
x a pour la barre 1. 

- Seme colonne t 

Valeur F5 du couple provo quant un debut de glisseaent 
an rotation dans le sens contraire au precedent, 
30 c'est-a-dixe qui tend a fairs refouler la vis 11 ou 
12 : 3,5 N x m pour la DTT et 5,2 H x m pour le BFT. 

La Fig. 7 illuatre a chematiquement un montage 
en cadre 20 cons tit ue de deux tiges mole tees 2 et 3 et 
de deux baxres de fixation trans ver sale 1..La premiere 
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colonne contient deux valeurs numeriques dossals de. 
rigidite en i lesion du cadre 20 jusju'A debut de de- 
formation de celui-ci, I'une des tiges par example la 
tlge 2 etant bloquee tandis qu'une force F6 eat appli- 

5 quee axialement 4 1' autre tigemoletee. On constat* 
qua la rigidite A paxtir de laquelle un debut de 
deformation eat observe est de 87N/ma poux le DTI et 
de 400N/m» poor la barxe 1 (BFT) . 

— La deuxieme colonne da la Fig. 7 donne deux 

id valeurs numeriques pour le DTT et 1* BFT de la rigi- 
dite F7 du cadre 20 en torsion a partir da laquelle ttn 
debut de deformation eat observe : deux des extremites 
des tiges 2 et 3 sont bloquee s tandia que le couple P7 
est applique aux autrea extremitis de cea tiges. Le 

1S couple F6 de debut de deformation est de 360,10" 
NM/degre pour le DTT et de 510 poux le BFT. 

Enfin la frig ,8 contient deux valeurs name- 
riquea des nombreo de tours que pcut cf feetuer un 
crochet 7 ou 8 et la partie centrale S de la barre 1 

?.u tandis que le second crochet eat bloque, avant que 
n'apparaisse une fiasuration de la barre 1. Poor une 
barre BFT de longueur 1 » 25mm entre lea deux fonds 
des gorges 7a, 8a, ce nombre de tours est de 2. et il 
est de 4 pour une barre BFT de longueur 1 - 43mm, sous 

25 l'.eff'et du couple FB. 

Or, en pratique on ne depasse jamais environ 
un quart de tour en torsion pour modeler la barre 1# 
de aorte gu'on ne fait ainsi jamais apparaltre une 
rone fragile dans celle-ci. 
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REVENulCATTOMS 
• 1. Barre de fixation "trans verse (1) pour 
dispositif d'osteosynthese rachidienne, destinea a 
r slier ensemble deux tioes (2, 3) de ce dispositif, * 

S caracterisee en ce qu'elle est pourvue de deux cro- 
chets tercunaux (7, 8) vcnus de metier e avec le refrte 
de la barre et dalimitant des gorges (7a, 8a) de re- 
ception dec tiges, one vis (11, 12) assopiee a cnaque 
crochet, pouvant fctre vissee dans un txou taraude (15, 

10 16) perce dans- la baxre (1) au voisinage du crochet 
respectif (7, 8) et bloquer la tige dans la gorge du 
crochet , et cette baxre pr 6s ante une pax tie centra le 
(9) de resistance reduite par rapport a celle des - 
crochets (7, .8) pour peraettre une deformation de la 

15 barre. 

2* Barre selon la revendi cation 1, caracte* * 
. risee en ce que la section de sa par tie cantrale (9) 
est infer ieure a la section des crochets (7, 8), sa 
largeur (d) par exemple etant inferieure a ceile (e) 
Z0 des crochets. 

3. Barre selon l'une des revendi cations 1 et 
2, caracterisee en ce que cheque trou taraude (15, 1€) 
associe a un crochet (7, 8) est sensibleaent perpendi- 
culaire a l*axe (XX, X'X') de la gorge corraspondante 

23 (7a, 8a) et decale trans versa lament a cet axe, de 
facon que I'axe (Yx\ Y 1 * 1 ) du trou et de la vis (11, 
12) solt pratiquement 'tangent, .ou proche d'una posi- 
tion tangent A la surface de la tioa, a£in d'appli- 
quer celle-ci contre le fond de la gorge (7a, 6a) lore 

30 du vissage de la vis (11, 12). 

4. Barre' selon l'une des revendi cation* 1 a 
3 f caracterisee en ce que la surface des gorges (7a, 
8a) est pourvue d* irregularites ou d'asperites telles 
que des 'series. 
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5. Barre scion l f u»e des revindications 1 i 
4,. caxacteriaee on. ce que 1'un (7) des crochet* «3t 
plus court que l^ut^e C8) alin de facilitex boa 
insertion eur la tige correspondante (2 on 3). 
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